Research and Application of Protein MicroarrayImmunoassay on the Detection of Pathogenic Bacteria by 黄荣夫
学校编码：10384                               分类号      密级       








Research and Application of Protein Microarray 
Immunoassay on the Detection of Pathogenic Bacteria  
                               
黄  荣  夫 
 
指导教师姓名：庄峙厦 高级工程师童锦治 教
专 业  名 称：分 析 化 学  
论文提交日期：2006 年 5 月 
论文答辩时间：2006 年 7 月 
学位授予日期：2006 年   月 
 
                  答辩委员会主席:           
                             评    阅    人：          
 



































                        声明人（签名）： 

























  1、保密（ ），在   年解密后适用本授权书。 




作者签名：      日期：  年 月 日 














摘   要 
本论文由四个部分组成：1. 研究概况和目标；2. 抗体蛋白的提纯和标记；3. 
蛋白微阵列芯片在细菌免疫检测中的应用研究；4. 蛋白微阵列芯片技术用于 2005








































数分别为 2.48×105个/L和 3.05×104个/L；2）5 种细菌的数量在夏季比春季都有一
定增加，特别河弧菌数量是春季的 15.41 倍；3）在夏季，渤海湾 5 种病原菌总数
量分别是辽东湾，莱州湾和渤海中部的 4.87, 10.52 和 7.15 倍；4）沿岸地区的菌


























  This dissertation consists of four chapters: 1. A review of the protein microarray, and 
a review of bacteria detection methods, including traditional method, immunological 
method, DNA chip method and protein chip method; 2. Purification and labeling of 
IgG (immunoglobulin G); 3. Quantitative detection of marine pathogenic bacteria 
using protein microarray immunoassay; 4. A Study of Distribution of 4 strains of 
pathogenic vibrios and E.coli on Bohai Sea in Spring and Summer of 2005 using 
protein microarray immunoassay. 
Biochip is one of the most important scientific invention in the last century. In the 
first chapter of this dissertation, we introduce the rationale of the biochip, its 
classification, its characterizations and advantages. We describe protein as a very 
important component of biochip. A protein-detecting microarray comprises many 
affinity regents (frequently proteins or antibodies) arrayed at high spatial density on a 
solid support. Most patterns of microarray can detect protein analytes, but few can 
identify bacterium. Traditional method, immunological method and DNA chip method 
to detect bacterium were introduced in order to demonstrate the advantages of  
protein microarray immunoassay. 
In chapter two, protein salt out and Hitrap Protein-A Sepharose affinity columns 
were used sequently to purify rabbit IgG (immunoglobulin G). The purified antibodies 
for immunoassay were labelled with FITC (fluorescein isothiocyanate), RBITC 
(rhodamine B isothiocyanate) and Cy3. The conjugates were purified by gel filtration 
on column with Sephadex G-50. The superiority of Cy3 over FITC and RBITC as a 
probe was demonstrated in UV-VIS and fluorescence spectrometry of three conjugates. 
A protein microarray immunoassay method was established in the detection and 
quantification of bacteria including Escherichia. coli, Vibrio. fluvialis and Vibrio. 
parahaemolyticus in water in chapter three,. Cy3-labelled rabbit IgG was used as a 
probe. 37 , 60min , 0.1mg/ml of concentration of IgG., direct immunoassay on chips ℃














LOD(limit of detection) was 3.9×105cfu/ml, for Vibrio. fluvialis was 9.3×104 cfu/ml 
and for Vibrio. parahaemolyticus was 9.9×104 cfu/ml. Compared with ELISA, the high 
through-put, rapid and convenient detection of Marine Pathogenic Bacteria was 
demonstrated in the optimized conditions and marine samples were analyzed 
subsequently using this method effectively.  
In chapter four, two cruises in 2005 spring and summer were investigated on Bohai 
Sea and Escherichia. coli, Vibrio. parahaemolyticus, Vibrio. alginolyticus, Vibrio. 
fluvialis, Vibrio. harviyi were counted by protein microarray. The results indicated: 
1)temporally, total pathogenic Vibrios was more abundant in summer than that in 
spring, and averaged 3.05×104cfu/L in spring and 2.48×105 cfu/L in summer; 2)4 
strains of pathogenic Vibrios and E.coli increased from spring to summer, and the 
greatest variance of  bacteria was Vibrio. fluvialis with a 15.41 times increase; 
3)spatially, in summer, total pathogenic Vibrios in Bohai Bay was 4.87, 10.52 and 7.15 
times more abundant than in Liaodong Bay, Laizhou Bay and Central Bohai Sea, 
respectively; 4)total pathogenic Vibrios in coastal area was 4.68 times higher than that 
in central Bohai Sea, showing a decline trend in abundance. Practicability of protein 
microarray in the routine detection of marine bacteria was demonstrated. 
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第一章  研究概况和目标 
第一章  研究概况和目标 
1.1 生物芯片 
生物芯片（bio-chip）的概念来自计算机芯片，始出现于 1991 年，是 Fodor
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